ABSTRACT. The silverleaf whitefly (Bemisia tabaci) is actually a complex of morphologically indistinct species that vary in their capacity to transmit plant viruses and to induce physiological disorders in plants of economic importance. The worldwide impact of this whitefly has increased greatly, as it is a vector of various types of phytovirus, especially geminiviruses, in plants of economic importance. The adaptability of B. tabaci to many regions of the world has fostered the appearance of various biotypes that attack a broad spectrum of host plants. We developed microsatellite markers to study genetic variability and population structure of this whitefly in Brazil. Thirteen polymorphic microsatellite markers were isolated and characterized in 20 individuals from a natural population that were collected in soybean in Campinas (SP). The number of alleles per locus ranged from one to two, and the expected heterozygosity ranged from 0.000 to 0.505. These microsatellite 3900 ©FUNPEC-RP www.funpecrp.com.br Genetics and Molecular Research 11 (4): 3899-3903 (2012) G.E. Valle et al. markers will be useful for studies and management of B. tabaci. The low polymorphism found in these molecular markers is probably associated with homology of genes expressed in these markers.
INTRODUCTION
More than 1500 whitefly species (Hemiptera: Aleyrodidae) are known in the whole world (Martin and Mound, 2007) ; however, very few of these insects have been studied more specifically (Byrne et al., 1990) . Bemisia tabaci (Genn.) is one of the most important species, considered as a complex (Brown et al., 1995; Perring, 2001 ) and has a wide spectrum of hosts. B. tabaci develops in more than 900 host plants (Perring, 2001; Berry et al., 2004) , where it is responsible for more than 110 different viruses and transmitting geminivirus (Jones, 2003) . Therefore, the objective of the present research was to develop microsatellite molecular markers through genomic-enriched library protocols for future studies of genetic variability, population structure and gene flow of B. tabaci.
MATERIAL AND METHODS
Genomic DNA was extracted from a whitefly female using an extraction protocol described by Lima et al. (2000) . Only one whitefly female was macerated in 60 µL extraction buffer (1 mM Tris-HCl, pH 8.0, 5 mM NaCl, 1 mM EDTA, pH 8.0, 3% Triton X-100, 60 µg/mL proteinase K). The macerate was incubated for 15 min at 65°C, followed by heating for 10 min at 95°C. A microsatellite-enriched library was obtained using adapted protocols from Billotte et al. (1999) . Genomic DNA from one genotype of B. tabaci was digested with AfaI (Invitrogen) and enriched in microsatellite fragments using (CT) 8 and (GT) 8 motifs. The enriched fragments were cloned into pGEM77 T (Promega) and ligation products were used to transform Epicurian Coli XL1-Blue Escherichia coli competent cells. The positive clones were selected using the β-galactosidase gene and then grown overnight in the presence of ampicillin. A total of 117 clones were sequenced in an ABI 3770 automated 79 sequencer (PE Applied Biosystems) using a BigDye terminator cycle sequencing kit (Applied Biosystems). About 10 primer pairs were designed for SSR flanking regions using Primer 3 (Rozen and Skaletsky, 2000) and tested in 20 specimens of B. tabaci collected from different regions in Brazil. PCRs were performed in a 20-μL reaction volume containing 1X reaction buffer (100 mM Tris-HCl, pH 8.5, 50 mM KCl) containing 20 ng genomic DNA, 0.2 μM of each primer, 0.25 mM dNTPs, 0.5 U Taq DNA polymerase, and 4 mM MgCl 2 . The PCR program consisted of an initial denaturing step at 95°C for 2 min followed by 45 cycles of amplification [95°C (1 min), 1 min at the specific annealing temperature of each primer pair (Table 1) , and 72°C (1 min)], and a final elongation step at 72°C for 5 min. Amplification products were resolved by electrophoresis on 7% denaturing polyacrylamide gels and visualized by silver staining (Creste et al., 2001 ). The allele scoring was done using the 10-bp DNA Ladder (Invitrogen) for size standards. The population's parameters of the 13 loci obtained were estimated by using the Genetix 4.05.2 program (Belkhir et al., 2004) and by genotyping 20 individuals of B. tabaci from a natural population collected in Campinas, SP, Brazil. Table 1 . Characteristics of 13 microsatellite loci from Bemisia tabaci. F = forward primer sequence; R = reverse primer sequence; Ta = annealing temperature; N = number of alleles; H O = observed heterozygosity; H E = expected heterozygosity; PIC = polymorphic information content.
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RESULTS AND DISCUSSION
From the library, 344 clones were sequenced and 103 SSRs were found: 17.5% mononucleotides, 33.0% dinucleotides, 0.9% trinucleotides, 15.5% tetranucleotides, 8.8% pentanucleotides, and 24.3% compounds. Of these sequences, 13 had a flanking region of adequate size for the design of forward and reverse primers. The number of alleles observed for each locus ranged from one to two. We found a low level of polymorphism among 20 individuals analyzed with the new locus developed. Thirteen loci were developed but only four were polymorphic with two alleles per locus. We showed a low level of polymorphism in the genotypes evaluated. The expected heterozygosity ranged from 0.000 to 0.505. For all loci, the observed heterozygosity was lower than or equal to the expected heterozygosity. The low polymorphism found in these molecular markers is probably associated with homology to the genes expressed in all these markers ( Table  2 ). The studies of genetic variability of insect pests, in the context of insect resistance management, can provide useful information about distribution patterns of genetic variability and gene flow that allow the determination of focus areas for monitoring and the development of strategies to mitigate the development of resistance. Obtaining specific primers that access microsatellite loci in B. tabaci enables the study of this genetic variability and generates information that could be used in future management programs of this pest. A previous study with other molecular markers (SSRs) for B. tabaci also showed a low level of polymorphism (Valle et al., 2011) . A recent tool for genetic analysis was developed by Nazereno and Reis (2011), which consisted in evaluating monomorphic G.E. Valle et al. microsatellites; therefore, in new and future studies, these analyses will be used to determine the reason for the low polymorphism found in this study.
Primer Homology GenBank accession No. E value Max ident (%)
Bta1
Rat alpha-amylase (Amy-1) gene, 5ꞌ-end, and parotid-specific promoter region M14151. 
